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FRACTURES OF THE FEMORAL NECK
Some Aspects of Management in a Fracture Unit
By A. L. MACAFEE, M.D., F.R.C.S.(Eng.)
Senior Registrar in Orthopaedic Surgery, Musgrave Park Hospital,
Balmoral, Belfast BT9 7JB
THE CLINICAL management of fractures of the femoral neck in the elderly varies
from centre to centre and the medical and nursing problems are considerable. This
retrospective analysis of the work in a fracture unit tends to confirm already well
known facts and attempts to analyse several aspects of the problems involved.
METHODS
The case notes were obtained from the Belfast City Hospital Records Department
and the information coded. The code was transferred to punch cards which were
automatically sorted and the results tabulated.
RESULTS
During the eleven-year period 1957-1967, the case records of 495 patients with
fracture of the femoral neck were available for study. There were 120 male and 376
female cases; one female patient had fractures of both femora at different times and
therefore there were 496 fractures included in the series. The diagnosis was con-
firmed radiologically in all cases. Fig. 1 shows the age distribution of both male
and female patients combined. Fig. 2 separates the sexes by age, revealing a dis-
tinctly different pattern. Fig. 3 shows the distribution of the patients by year of
admission, the fracture unit having first opened in 1957.
There were 242 cases with fractures of the right femur and 254 of the left femur.
(This includes the patient with both hips fractured). Age and sex had no significant
effect on which side was affected, except for females between 80 and 85 years when
there were a third more right-sided fractures. Three hundred and eleven intra-
capsular fractures and 185 extracapsular fractures were recorded.
Of the 496 fractures, 368 (74-19 per cent) were treated by open operation, and
Table I shows the distribution of the types of initial treatment of the 495 patients.
Intracapsular fractures were usually treated operatively either by Smith Petersen
nailing (most frequently in the under-70 age group) or by femoral head replacement
with the Austin Moore prosthesis (most frequently in the over-70 age group) as in
Table IL. Blade plates were used in patients with extracapsular fractures. Patients
unfit for operation were treated conservatively using Hamilton Russell type balanced
traction.
The complications were subdivided into local - that is, related to the fracture and
the technical procedure - and general - those related to other body systems. Details
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Distribution of 494 patients by side of fracture antd type of treatinent
Conservative
59 (2458%)
67 (2638%)
126 (25-51%)
fi.
69
58
127
rYPE OF TREATMENT
X Petersen Blade plate
xation fixation
(28-75%) 68 (2833%)
(2283%) 72 (2835%)
(25 74%) 140 (28-34%)
Femoral head
replacement
44 (18133%)
57 (2244%)
101 (20A45%)
Total
240
254
494
One case had a right-sided arthrodesis.
Another right-sided case was admitted a year after a Smith Petersen pin for revision
osteotomy, making a total of 496 cases.
AGE (YEARS)
95+,
FIG. 1. Distribution of 495 patients by age.
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Distribution of 228 patients by age and operative treatment of intracapsular fractures
Internal fixation
(Smith Petersen pin)
3 (750%)
6 (85-71%)
10 (90-91%)
18 (8571%)
19 (79-17%)
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Femoral head replacement
(Austin Moore prosthesis)
1 (250%)
1 (14-29%)
1 ( 909%)
3 (14-29%)
5 (2083%)
23 (53 49%)
25 (5556%)
26 (56-52%)
14 (58-33%)
2 (6666%)
101 (4430%)
Age group
(years)
Below 50
50-54
55-59
60-64
65-69
70-74
75-79
80-84
85-89
Over 90
Total
Total
4
7
11
21
24
43
45
46
24
3
228
450 50-54 55-59 60-64 65-69 70-74 75-79 80-84 85-89 90+
AGE ( YEARS)
FIG. 2. Distribution of 495 patients by age and sex.of the general complications were not always fully recorded and therefore difficult
to code but overall mortality during the period in hospital was 72 patients out of 495
(14-55 per cent). When the mortality was related to the type of treatment (Table III),
the greatest proportion (3016 per cent) of deaths occurred in the conservatively
treated group, i.e., those rejected as unsuitable or not treated by surgery. The
hospital mortality rates of patients treated by blade plate and femoral head replace-
ment arthroplasty procedures were similar (1000 and 14-85 per cent respectively).
The slightly higher mortality of the femoral head replacement procedure is to be
expected as the patients are in an older age group. The Smith Petersen pin procedure
had the lowest hospital mortality (3 94 per cent) in this series but naturally involved
a younger age group. The actual cause of death was not always accurately recorded
but pulmonary embolism, congestive heart failure and bronchopneumonia headed
the list.
1957 '58 '59 '60 '61 '62
YEAR
'63 '64 '65 '66 '(67
FIG. 3. Distribution of 495 patients by year of admission.
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Distribution of patients by the type of treatment and the patients
who died in hospital
TYPE OF TREATMENW
Smith Petersen Blade plate Femoral head
Conservative nail fixation fixation replacement Total
Number of patients 126 127 140 101 494
Number of patients
who died in 38 5 14 15 72
hospital
(% of total in each (30-16%) (3 94%) (10-00%) (14-85%) (14-57%)
treatment group)
One case had an arthrodesis.
Another right-sided case was admitted a year after a Smith Petersen pin for revision
osteotomy, making a total of 496 patients.
TABLE IV
Distribution of 54 patients with general *nedical complications
Type of general complication No. of patients
Respiratory infections 15
Cardiovascular disease 11
Cerebrovascular disease 18
Urinary infections 9
Neoplasia 1
TABLE V
Distribution of patients with local postoperative comnplications by type of treatment
Smith Peterson Blade plate Femoral head
Type of local complicationi nail fixation fixation replacement
Non-union 2 0 0
Avascular necrosis 4 0 0
Infection - superficial 1 2 1
deep 0 1 6
Fractures 1 0 1
Dislocation 0 0 3
Extrusion of nail, breaking of metal,
incorrect placement 27 5 1
Total No. of complications 35 8 12
(27 56%) (5-71 %) (11*88%)
Total No. of patients in each group 127 140 101
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Distribution of 288 patients by the period of immobilisation and by treatment
Period TYPE OF TREATMENT
in Smith Petersen Blade plate Femoral head Total
weeks Conservative nailfixation fixation replacement
1 19(10 16%) 50(26-74%) 49(2620%) 69(3690%) 187
2 8 (33133%) 5 (2083%) 4(16-67%) 71(29-17%) 24
3 5(3846%) 2(15-318%) 5(3846%) 1 (769%) 13
4 7(4667%) 1 (6,67%) 6(4000%) 1 (667%) 15
5 4(8000%) 1 (20{00%) 0 - 0 - 5
6-13or more 36 (81[82%) 2 (4 55%) 3 (6 82%) 3 (6-82%) 44
TOtal 79 (27-43%) 61,(21 18%) 67 (23-26%) 81 (28-13%) 288
Of the patients who were discharged from hospital, 54 (12-8 per cent) had some
major medical complication during inpatient treatment (Table IV).
Table V shows the distribution of the local complications following operation.
The period of time over which these postoperative complications have been recorded
varies from patient to patient. As this is purely a retrospective analysis, long-term
follow-up of patients has not been included in this inquiry and the details of com-
plications have had to be limited to those recorded during the period of time that
the patients attended the clinic postoperatively. Of the 127 patients treated by
Smith Petersen nailing, 35 demonstrated a complication with initial treatment - i.e.,
extrusion of nail, non-union, avascular necrosis, etc. Of these, 22 (62-86 per cent)
were submitted to replacement arthroplasties using the Austin Moore prosthesis,
displacement osteotomies in five (14-28 per cent) cases, arthrodesis in one (2-86 per
cent) case, while the salvage procedure was not recorded in seven patients (200
per cent).
Six patients (5 94 per cent) with intracapsular fractures treated by femoral head
replacement using the Austin Moore prosthesis developed postoperative deep in-
fection. This complication was treated by removal of the prosthesis and appropriate
antibiotic therapy. Three patients (2-97 per cent) with Austin Moore arthroplasties
underwent dislocation while the stem of one prosthesis (099 per cent) extruded
through the trochanter due to improper insertion.
The period of immobilisation in bed was recorded in 288 patients (Table VI). It
is noted that the proportion in each treatment group was closely similar to that in
the original 495 patients (Table I). As might be expected, patients treated conser-
vatively, that is with Hamilton-Russell type traction, spent much longer in bed than
those who underwent operation. Earlier mobilisation was recorded in patients treated
by femoral head replacement as compared to other forms of surgery.
The period of hospitalisation was recorded in 485 patients; of these, 72 died while
in hospital. The distribution of all patients is seen in Table VII. It is noted that
a number of patients - the proportion is not known - left hospital in the first few
weeks even if they had been operated upon; this can be explained by early transfeir
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Distribution of 485 patients by the length of stay in hospital and the typeof treatment
The distribution of 72 hospital deaths is shown in parenthesis
Conservative
TYPE OF TREATMENT
Smith Petersen Bladeplate Femoral head
nail fixation fixation replacement
Period in -i E -, ! E
hospital :
(weeks)
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
Total
23
7
7
10
5
3
6
8
4
5
7
13
0
5
2
8
3
10
126
(17)
(4)
(3)
(2)
(3)
(1)
(2)
(0)
(1)
(0)
(2)
(0)
(0)
(0)
(0)
(0)
(0)
(3)
(38)
2
3
9
11
11
13
9
15
7
11
S
12
1
2
2
9
125
(1)
(1)
(0)
(0)
(1)
(0)
(0)
(1)
(0)
(1)
(O)
(0)
()
(0)
(0)
(0)
(0)
(0)
(5)
2 (1)
12 (3)
6 (0)
8 (1)
5 (1)
12 (0)
11 (1)
28 (1)
6 (0)
15 (1)
2 (0)
8 (1)
7 (0)
2 (0)
I (0)
3 (1)
1 (0)
7 (3)
136 (14)
11 (2).
9 (2)
20 (4)
20 (1)
12 (0)
3 (1)
5 (0)
6 (1)
2 (1)
3 (2)
0 (0)
2 (0)
o (0)
2 (0)
0 (0)
0 (0)
o (0)
3 (1)
98 (15)
Tatal
38
31
42
49
33
31
31
57
19
34
14
35
8
11
5
12
6
29
485(72)
to the referring hospital for postoperative convalescence. From this table the average
length of stay in hospital has been calculated by the type of treatment and the results
shown in Table VIII. Patients transferred have been included in this table but those
who died in hospital have been excluded. As might be expected those treated con-
servatively stayed longer and the interesting feature is the relatively short period
recorded for patients treated by femoral head replacement.
TABLE VIII
The average length of stay in hospital measured in weeks by type of treatment
(After exclusion of 72 hospital deaths)
Smnith Petersen Bladeplate Femroral head
Conservative nailfixation fixation replacemnent
10-34 9 13 8 15 4-73
135DISCIJSSION
This has been primarily a factual report on work completed in a fracture unit over
a specific period and related only to one type of disease. Its aim has been to present
the basic data from a retrospective analysis of the case notes of the patients with
fractures of the neck of the femur. The management of these cases in this unit has
been presented in broad terms. Some of the findings are discussed.
The well known preponderance of females over males suffering from this disease
is well demonstrated in this series (Fig. 2). The exact reason for this has never beeni
discovered but there is probably some simple explanation for this marked difference
in the sexes. The obvious one is the influence of the endocrine changes which occur
after the menopause. Osteopososis is more common in the elderly female, and with
added minor trauma, fractures of previously weakened structures occur. There is
little difference in the incidence in males between 65 and 90 years and this lends
support to the suggestion that the anabolic influence of testosterone, which almost
certainly is produced throughout male life, may be a factor in protecting the male
from this complication of old age.
The large number of female patients suffering from this disease has, in a recent
ward change, resulted in the provision of more female fracture beds.
The diagnosis and surgical management of the diseases are relatively straight.
forward but this study has highlighted a trend in the treatment of the intracapsular
fractures (Table II). The proportion of patients over 70 treated by femoral head
replacement is greater than those treated by Smith Petersen fixation. This is shown
graphically in F'ig. 4. It has been the policy of this fracture unit to use the femoral
head replacement technique much more frequently in the treatment of patients over
70 with intracapsular fractures. Over the years, this trend has gradually increased.
The hospital mortality of patients treated by the femoral head replacement pro-
cedure was 14-85 per cent. But, of these 15 patients, the average age was just under
80 years, which is well over the expected average for the population as a whole.
The hospital mortality of the whole series of 14 5 per cent is compared with the
figures in the excellent review of the problem by Niemann and Mankin (1968). They
found that when the patients were drawn from an institutionalised population, and
the treatment policy entirely surgical, the early mortality was high (36-5 per cent).
Selection of patients for specific treatment groups has occurred in this Belfast series.
The results are seen in the individual hospital mortality rates ranging from 30 16 per
Internal
(Smith Petersen type pin)
Femoral head replacement
L (Austin Moore prosthesis)
FIG. 4. Treatment of intracapsular fractiures by
type of treatment anid age
(Graiphlical represettationi of Table 11).
90+
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AGE G ROU1' (YEARS)cent for the conservatively treated patients to 3 94 per cent for those treated by
Smith Petersen nailing.
There is a striking difference in the infection and early mortality rates of those
treated by femoral head replacement with Austin Moore prostheses. Niemann and
Mankin report disappointing results in their series of unselected institutionalised
patients all of whom were treated surgically. They record a high infection rate of
41[38 per cent (12 out of 29 patients) and a mortality rate of 51[72 per cent (15 out
of 29 patients) dying in the first six weeks. Where preoperative clinical assessment
and selection has taken place, as in this Belfast series, an infection rate of 6 per cent
has occurred and a hospital mortality rate of 10-0 per cent in the first six weeks. It
would seem that by preoperative clinical assessment and selection the complication
rate of femoral head replacement can be reduced.
The nursing problem associated with this disease is immense. The nursing staff
carry the greatest burden in the clinical management and the periods of time spent
immobilised and in hospital can be taken as an index of the load. Generally speaking,
the rehabilitation of all these patients has taken place in this fracture unit and the
patients only leave the unit when they are able to walk. Exceptions to this rule ar6
those patients who were transferred back to their local hospital after initial treat-
ment. The periods of hospital care therefore tend to be longer than in many other
units but, as a result of this policy, it is possible to estimate an approximate cost of
the treatment. At 1967 rates of hospital accounting, it is estimated that a patient with
a fractured femoral neck will cost the Health Service about £300.
Some of the periods of hospitalisation seem to be long (Table VIII) but examin-
ation of similar reports as collected in the article by Niemann and Mankin suggests
that the length of stay in hospital in this series is about average. Patients in ten other
series of fractures about the hip show a duration of stay in hospital which varies
from one week to twenty weeks, giving an average of 114 weeks.
In the final analysis the value of a retrospective review is limited but it does illus-
trate the pattern of clinical management in this unit, and if supported by long-term
follow-up, can act as a guide for future management. From this review it would
appear that femoral head replacement of intracapsular fractures in patients over 70
is established.
SUMMARY AND CONCLUSIONS
A retrospective analysis of 495 patients treated for femoral head fractures is pre-
sented.
1. The limitation of a retrospective analysis is emphasised.
2. The well known female preponderance is confirmed.
3. The changing pattern of treatment of intracapsular fractures is demonstrated.
Treatment by femoral head replacement, especially in the over-70 age group, leads
to rapid mobilisation and early discharge from hospital.
ACKNOWLEDGMENTS
I wish to thank Mr. Norman S. Martin for his encouragement throughout this inquiry also
Mr. Norman McLeod and Mr. J. B. Pyper for their advice. I am grateful to Professor E. A.
Cheeseman and his staff of the Department of Medical Statistics, Queen's University of Belfast,
for their assistance in the data processing. Dr. J. D. Merrett very kindly helped with the
statistical analysis.
REFERENCE
NIEMANN, K. M. W. and MANKIN, H. J. (1968). J. Bone Jt Surg., 50, A, No. 7, 1327-1340.
137